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present be idle to speculate; it must evidently be much more
complicated than that of the ordinary globular clusters, which
themselves are intricate enough. Their resemblance to bo-
dies floating on a whirlpool is, of course, likely to set imagi-
nation at work, though the conditions of such a state are im-
possible there. A still more tempting hypothesis might rise
from considering orbital motion in a resisting medium ; butall
such guesses are but blind. He believes it is Lord Rosse’s
purpose to make drawings of all these, based on rigorous mea-
surement, which may serve as evidence of change hereafter,
should such occur to any perceivable extent during the ages
that are yet to come. The instrument will henceforward be
regularly employed by an assistant, whom Dr. Robinson has
trained for the task, and on whose zeal and steadiness he can
rely ; and as it cannot be turned to the sky without revealing
something wonderful and glorious, he is certain that it will
yield an unfailing treasure to science, that it will realize the
high hopes of its generous master, and be one of the proudest
distinctions of his country.

April 10th, 1848.

REV. HUMPHREY LLOYD, D.D., PresiDENT,
in the Chair.

William Armstrong, Esq., Michael Barry, Esq., James
Christopher Kenny, Esq., Rev. Joseph Fitzgerald, and Rev.
William Graham, were elected Members of the Academy.

The Rev. R. V. Dixon made some remarks on the diffe-
rent conditions necessary to ensure a steam engine’s working
at ¢ full pressure,” and at ¢ uniform pressure.”

‘ A steam engine is said to work at ¢ full pressure’ when
the pressure of steam in the cylinder is equal to that in the
boiler, or rather (as strict equality cannot exist while the ma-
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chine is in motion) when the pressure of steam in the cylinder
differs from that in the boiler only by a small fraction of the
latter. In this case a relation exists between the velocity of
the piston and the relative areas of the cylinder and steam
pipe, which is easily determined. When the velocity of the
engine is uniform we may assume that the pressures in the
boiler and cylinder are constant, and are equal to P and P
respectively ; at the same time also we shall have av=a%),
a and d being the areas of the cylinder and steam pipe, v and
v’ the velocities of the piston and of the steam issuing into
the cylinder. Hence, the value of v'* being

where fis a constant depending on the form of the steam pipe,

we have
_a 20 . n+qP )
v—f&—‘/(ﬁlogn_*_q . )
If the difference of pressures P, P’ be small, we may assume
that the densities vary as the pressures, which reduces (1) to

v = fE—\/ (2& log 1—;), (@)

in which £ =g x the relative volume of steam under any pres-
sure x the height of a column of water whose weight equals
the same pressure.

¢¢ Further, putting 7= P (1 - n), n being a very small frac-
tion whose square may be neglected, we have

v=rLy @n). @

* This is the expression for the velocity with which an elastic fluid issues
through a small orifice from a vessel in which the pressure is constant on a
given section at a distance from the orifice, and equal to P, and at the ori-
fice itself also constant and = P, g = 3215 and w = the weight of a cubic foot
of water : the units of weight, space, and time, being the pound, foot, and
second, The density is expressed in terms of the pressure by De Pambour’s
empiric formula, d =n + gp.
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¢ In order, then, that a steam engine should work with a
pressure in the cylinder differing from that in the boiler only
by the small fraction n of the latter, the velocity of the piston
should not exceed the value determined for that particular
engine by the equation (3).

¢ Whatever the pressures in the boiler and cylinder may
be, if the velocity, and therefore the pressures, be uniform, we
must have the relation

I'+e S

T T arql’ )
which is, in fact, a statement, in algebraic form, that the vo-
lume of cylinder open for the reception of steam during each
unit of time is equal to the volume of steam under the pres-
sure P, furnished by the quantity S of water evaporated in
the same time, and is one of the fundamental equations of
De Pambour’s Theory of the Steam Engine.

“ If the engine is working at full pressure, as defined
above, we may put P for P in (4), and then
I+e S
7 m; ®)
and substituting for P the greatest value (IT), which the
boiler of a given engine will bear, we have for the lowest ve-
locity at which it can work, without loss of steam, the equa-

va

tion / s
+e
va —— = P (6)
For any velocity between the highest limit given by equation
(3), and the lowest given by (6), the engine will work at
¢ full pressure,” and the value of the pressure corresponding
will be given by equation (5).
¢« The velocity of * full pressure,’ then, is not a fized velo-
city, but in a given engine has assignable limits; a higher
limit depending on the area of the steam pipe, and a lower,
determined by the strength of the boiler.
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¢¢ These obvious facts and inferences could not have es-
caped the notice of the Comte de Pambour, and accordingly,
in his Treatise on Locomotive Engines, he has made some re-
marks on the connexion between the area of the steam pipe
and the pressure of steam in the cylinder. In his Treatise on
the Steam Engine, however,—the best, and, as far as I know,
the only systematic work on the subject based on correct
principles,—the author has not only omitted all reference to the
effect of the magnitude of the steam pipe on the pressure of
steam in the cylinder, but has made use of some expressions
which might lead casual readers to form incorrect notions on
this point. Thus, having determined that the maximum use-
ful effect, with a given expansion, is obtained when the load
of the engine is the greatest possible, and that this takes
place when the pressure P’ is greatest, he says :* ¢ The maxi-
mum useful effect will be given by the condition P = P, or

. N l
T aniqP) Tic

This is, then, the velocity at which the engine must work, in
order to obtain the greatest effect possible ; and the equation
P’ = P shows reciprocally that when this velocity takes place
the steam enters the cylinder at full pressure, that is, nearly
at the same pressure which it had when in the boiler.” And
so also in his determinati,on of the absolute maximum of use-

ful effect,t he supposes 17 variable, but always connected with

the velocity by the above equation ; the velocity must, there-
fore, also vary, but as long as this equation is satisfied he con-
siders the engine to work at ¢ full pressure.’

Now this equation is the same as equation (5) given above,
and, as 1 have shown, is merely a statement that {f ¢the velo-
city v' be within the limits assigned by equations (3) and (6),
the engine will work with uniform velocity, and at the full

* Page 125, English edition, t Pages 134, 135.
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pressure P depending on this velocity and on the rate of ex-

pansion 7

¢« It may be remarked, in conclusion, that for the com-
pleteness of the theory, and to show the connexion between
all the variables of the problem, we should add equation (1)
to the two given by the Comte de Pambour, and thus, be-
tween the four quantities, v, B, P, P, we will have, in the
general case, the three following equations, leaving one of
those quantities indeterminate.

! lI+e, l+c n+gR
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Professor Harrison made the following remarks on the
Larynx, Trachea, and (Esophagus of the Elephant :

¢ My principal object in the present communication is to
direct attention to a particular muscle in the elephant, con-
necting the back of the trachea to the fore part of the eesopha-
gus, and to which I would give the name of ¢ trachea-cesopha-
geal muscle” AsIdonotfind any mention of this in Camper’s
works, or in the Encyclopedie Methodique, or in the article
¢ Pacchydermata,” by R. Jones, in Todd’s Cyclopedia of Ana-
tomy, I conclude it has not been observed by former anatomists.

¢ My attention was accidentally directed to it in the course
of the dissection of the thoracic viscera. When removing the
lungs and heart, I remarked an unusually close connexion to
exist between the trachea and cesophagus, and which, on ex-
amination, I found depended on a short, thick muscle, which ex-
tended from the back part of the bifurcation of the trachea to
the fore part of the eesophagus, and along which the fibres



	Article Contents
	p. 128
	p. 129
	p. 130
	p. 131
	p. 132

	Issue Table of Contents
	Proceedings of the Royal Irish Academy, Vol. 4 (1847 - 1850), pp. i-xi, 1-594, i-clii, i-xxii
	Front Matter
	November 8th, 1847
	Address of the Academy to the Earl of Clarendon, Lord Lieutenant of Ireland [pp. 1-4]

	November 30th, 1847
	Letter from the Royal Commission for the Preservation of Antiquities, Copenhagen [pp. 4-5]
	On the Determination of Differences of Longitude, by Means of Shooting Stars [pp. 6-14]
	An Account of Some Additional Applications of Quaternions to Surfaces of the Second Order [pp. 14-19]
	On the Sum of Eight Squares [pp. 19-20]

	December 13th, 1847
	Letter on the Exchange of an Ancient English for an Irish Seal [pp. 20-21]
	Letter from M. Elie Wartman of Geneva [pp. 21-24]
	Letter Relating to an Ancient Irish Bell, Presented to the Academy by J. C. Deane, Esq. [p. 24-24]
	On the Persian Cuneiform Character [pp. 24-29]
	On Etruscan Coins, in the Possession of Mr. Cooke of Parsonstown and Mr. Charles Haliday of Dublin [pp. 29-34]
	On Hylurgus Piniperda [p. 34-34]

	January 10th, 1848
	On a Cinerary Urn Found near Bagnalstown [pp. 34-36]
	Letter from Charles Haliday, Esq. to Sir William Betham on Etruscan Coins [pp. 36-37]
	On a Meteor Seen near Dublin [pp. 37-38]
	On the Applications of Quaternion [pp. 38-56]

	January 24th, 1848
	On the Total Intensity of the Earth's Magnetic Force in Absolute Measure Applicable to the High Magnetic Latitudes [pp. 57-64]
	On a Singular Implement Discovered in an Ancient Copper Mine in the County Cork [pp. 64-66]
	Letter Relating to Wood's Coinage [pp. 66-70]

	February 14th, 1848
	On a General Method of Deciphering Secret Alphabetic Writings, as Applicable to the Irish Ogham [pp. 70-73]

	February 28th, 1848
	Letter from Thomas L. Cooke, Esq., to Sir William Betham, on Etruscan Coins in His Possession [pp. 74-75]
	On the Application of Quaternions to the Determination of the Distance of Any Recently Discovered Comet or Planet from the Earth [p. 75-75]
	On a Table Gas Lamp [pp. 75-87]
	On the Theory of Linear Differential Equations [pp. 88-91]
	On a Table Gas Lamp (Continued) [p. 91-91]

	March 16th, 1848
	Report of the Council, March 16, 1848 [pp. 92-118]
	On Tar, as a Preservative against the Potato Disease [p. 119-119]
	On the Present Condition of the Earl of Rosse's Great Telescope [pp. 119-128]

	April 10th, 1848
	On the Different Conditions Necessary to Insure a Steam Engine's Working at Full Pressure [pp. 128-132]
	On the Larynx, Trachea, and Œsophagus of the Elephant [pp. 132-135]
	On the Comparative Advantages of Smelting Lead Ore by the Blast-Hearth and the Reverberatory Furnace [pp. 136-147]

	April 24th, 1848
	On Mathematical Expressions for Hypothetical and Disjunctive Propositions [pp. 147-149]
	On Ancient Graves Found at Killucan [p. 149-149]
	On a Compound Rainbow [pp. 149-151]
	On a Remarkable Aurora [p. 151-151]

	May 8th, 1848
	On the Construction of a New Form of the Galvanic Battery [pp. 152-157]
	On the Anatomy of the "Lachrymal Apparatus" in the Elephant [pp. 158-165]

	May 22, 1848
	An Account of Certain Antiquities Presented to the Academy [pp. 166-167]
	On the New Planet Metis [pp. 167-169]
	On Improvements in the Construction of the Galvanometer [pp. 169-173]
	On the Double Mode of Generation of an Ellipsoid [p. 173-173]
	On the Ogham Character [pp. 173-180]

	June 12, 1848
	On Certain Questions Connected with the Reduction of Magnetical and Meteorological Observations [pp. 180-183]
	On a Silver Brooch, with an Inscription in the Ogham Character [pp. 183-184]
	On an Inscription in the Ruined Church of Rathmore, County Meath [pp. 184-187]
	On Some Portions of a Skeleton, an Urn, and Fragment of Another, Found in the Townland of Kiltalown [pp. 187-188]
	On the Equation of the Central Surface of the Second Order [pp. 188-192]

	June 26, 1848
	Additional Theorems Respecting Certain Reciprocal Surfaces [pp. 192-193]
	Address of the President, on Presenting the Gold Medals to Sir William R. Hamilton, to the Rev. Samuel Haughton, to the Rev. Edward Hincks, D.D., and John O'Donovan, Esq. [pp. 193-210]
	On the Dynamic Effect of a Turbine, as Shown by the Application of Prony's Brake [pp. 210-218]

	November 13th, 1848
	On the Corrections Required in the Measurement of the Magnetic Declination [pp. 219-230]
	On Maps Illustrative of the Value of Land in Ireland [pp. 230-235]

	November 30th, 1848
	On the Relation between the Temperature of Metallic Conductors and Their Resistance to Electric Currents [pp. 235-236]
	On Herschel's Nebula, No. 44, as Seen in Lord Rosse's Telescope [pp. 236-237]
	On the Contents of an Ancient Bronze Vessel Found in the King's County [pp. 237-246]
	On the Theory of the Planetary Disturbances [pp. 246-247]
	On Some General Properties of the Hyperbola [pp. 247-250]

	December 11th, 1848
	On a Collection of Antiquities Presented by the King of Denmark and the Royal Society of Antiquities at Copenhagen [pp. 250-253]
	On the Inscriptions Found on the Ancient Pillar Stone at Newton, near Pitmachie, in Aberdeenshire [pp. 253-255]
	On the Application of the Calculus of Quaternions to Problems Respecting the Construction of a Circle Touching Three Given Circles on a Sphere [p. 255-255]
	On Irish Manuscripts in the Possession of the Highland and Agricultural Society of Scotland [pp. 255-260]

	January 8th, 1849
	On the Deflections of the Magnetic Needle, Produced by the Contact of Metals with Each Other [pp. 261-267, 273]
	On the Laws of Propagation of Plane Waves in Extended Media [pp. 267-271]
	On the Proceedings of a Commission Issued by Cromwell in 1653 or 1654 [p. 271-271]
	An Account of the Discovery of Ogham Stones Presented by Mr. Richard Hitchcock [pp. 271-272]

	January 22nd, 1849
	On the Deflections of the Magnetic Needle, Produced by the Contact of Metals with Each Other (Continued) [p. 273-273]
	An Account of Certain Stones Presented by Thomas F. Bergin, Esq. [pp. 273-274]
	On the Form of Geodesic Lines through the Umbilic of an Ellipsoid [p. 274-274]

	February 12th, 1849
	On Feudal Land Tenures in Ireland [p. 275-275]
	On the Theory of Planetary Disturbance [p. 275-275]
	On the Maximum Amount of Resistance Required to Sustain Banks with Sloping Tops and Faces [pp. 275-283]
	On Geodetic Lines in Surfaces of the Second Order [pp. 283-288]
	On Different Applications of a Formula of M. Liouville [pp. 288-291]

	February 26th, 1849
	On the Atmospheric Wave Which Passed over Dublin in February, 1849 [pp. 291-297]
	On the Manufacture of Sulphuric Acid [pp. 297-300]
	On the Adjustment of the Chordæ Vocales by the Oblique Arytenoid Muscles [pp. 301-306]
	On Theorems Relating to Surfaces, Obtained by His Method of Quaternions [pp. 306-308]

	March 16th, 1849
	Report of the Council, March 16, 1849 [pp. 309-313]
	On Sugar in the White of Eggs [pp. 313-316]

	April 9th, 1849
	On the Preparation of Phosphorus [pp. 316-318]
	On the Effects of Moisture as Affecting the Barometric Measurement of Heights [pp. 318-324]
	On an Equation of the Ellipsoid [pp. 324-325]
	On the Inscription of Certain Gauche Polygons in Surfaces of the Second Degree [pp. 325-326]

	April 23rd, 1849
	On the Nature of the Fructification of the Rhodospermatous Algæ [pp. 326-333]
	An Account of the Late Professor Mac Cullagh's Lectures on the Rotation of a Solid Body Round a Fixed Point [p. 333-333]
	On the Influence of the Earth's Figure on the Distribution of Land and Water at Its Surface [pp. 333-340]
	On the Universal Vitality of Matter, and Its Exaltation into Animal and Vegetable Life [pp. 340-341]
	On the Construction of the Ellipsoid by Two Sliding Spheres [pp. 341-343]

	May 14th, 1849
	On Coins Found in the Three-Rock Mountain [pp. 344-345]

	May 28th, 1849
	Catalogue of Tradesmen's Tokens [p. 345-345]
	On a Test for Manganese in Inorganic and Organic Bodies [pp. 345-347]
	A General Theorem in the Calculus of Quaternions [pp. 347-349]
	On a Theorem Respecting Ellipsoids, Obtained by the Method of Quaternions [pp. 349-350]
	On the Universal Vitality of Matter, and Its Exaltation into Animal and Vegetable Life (Continued) [pp. 350-355]

	June 11, 1849
	On the Manufacture of Iron in Ireland [p. 356-356]
	On the Ogham Character and Alphabet. Part II [pp. 356-368]
	On a Rubbing of an Inscription at Lennan, County Monaghan [pp. 368-369]
	On an Ancient Earthenware Vessel, and Certain Bronze Antiquities Found in It, at Kilmuckridge, County Wexford [pp. 369-370]
	On a Seal Found in the River at Roscrea [pp. 370-371]

	June 25th, 1849
	On the Khorsabad Inscriptions [pp. 372-374]
	On the Chemical History of Pollen of Plants [pp. 374-379]
	On the Relation of the Variations of the Magnetic Elements (Diurnal and Annual) to the Contemporaneous Variations of Temperature [pp. 379-380]
	On Some Results Obtained by the Quaternion Analysis, Respecting the Inscription of Gauche Polygons in Surfaces of the Second Order [pp. 380-387]
	On an Inscription on a Gravestone Found in the Ancient Church of Keel, East Carbery, County Cork [pp. 387-388]
	On Certain Antiquities, Presented to the Academy, Found in the Parish of Kiltale, County Meath [pp. 388-389]
	On Gold Rings Found at Strokestown [p. 389-389]

	August 2nd, 1849
	Address to the Queen [pp. 391-392]
	Address to Prince Albert [pp. 392-393]

	November 12th, 1849
	On Certain Antiquities Presented to the Academy, Found near a Cavern at Cushendall, in the County of Antrim [pp. 394-396]
	On the Meteor of the 2nd of November [pp. 396-404]
	On a Rudely Cut Stone Found at Ardee [pp. 404-406]

	November 30th, 1849
	On the Meteor of the 2nd of November [p. 407-407]
	On an Inscribed Stone Found at Navan [pp. 407-411]
	On a MS. Found on the Person of the Duke of Monmouth [pp. 411-416]

	December 10th, 1849
	On the Skulls of Bears Found in Ireland [pp. 416-420]
	On the Fall of Rain during a Period of Four Years, and on the Levels of the Shannon at Athlone, for the Same Time [pp. 420-421]
	On an Inscribed Stone Found at Navan (Continued) [pp. 421-422]
	On Bronze Antiquities Found at Dowris, in the King's County [pp. 423-440]

	January 14th, 1850
	On an Ancient Wooden Sword, Found at Ballykillmurry, County Wicklow [pp. 440-441]
	An Account of the Discovery of a Chamber in Killeen Fort, Two Miles North of Cork [pp. 441-444]
	On Certain Passages in the Life of Edmund Spenser [pp. 445-451]

	January 28th, 1850
	On the Motion of a Molecular System [pp. 452-455]
	On a New Method of Deducing Fresnel's "Laws of Wave" Propagation from a Mechanical Theory [pp. 455-460]
	On the Function Peculiar to a System of Attracting and Repelling Molecules [pp. 460-463]
	On the Analysis of the Gold-Coloured Bronze Antiquities Found at Dowris, King's County [pp. 463-470]
	On the Natural History of the Genus Alcyonella [pp. 470-478]

	February 11th, 1850
	Report of Council Relating to the Establishment of Meteorological and Tidal Observations in Ireland [pp. 478-480]
	A Biographical Memoir of the Late Richard Kirwan, LL.D. [p. 480-480]

	February 25th, 1850
	An Eulogium on the Late Richard Kirwan, Esq., LL.D. [pp. 481-484]
	On an Ancient Seal Found near Beverly in Yorkshire [pp. 484-486]
	On the Progress of Epidemics [p. 486-486]
	On a Method for Preventing the Waste of Water by Evaporation from Ponds and Tanks in Hot Climates [pp. 486-492]

	March 16th, 1850
	Report of the Council, March 16, 1850 [pp. 492-498]

	Elections of Council [p. 498-498]
	April 9th, 1850
	On an Ancient MS. Said to Have Belonged to the Abbey of Bonamargy [pp. 499-502]
	On the Identity of Malic and Sorbic Acids [pp. 502-511]
	Notes Made by Himself and Mr. Charles M'Donnell Respecting the Existence of MSS. in Ireland in the Early Part of the Nineteenth Century [p. 511-511]

	April 22nd, 1850
	Report of Council Relating to the Establishment of Meteorological and Tidal Observations in Ireland (Continued) [pp. 511-515]
	On the Storm Which Visited Dublin on the 18th of April, 1850 [pp. 515-522]
	On the Position in Society of Physicians Amongst the Greeks and Romans [pp. 522-535]

	May 13th, 1850
	A Letter Accompanying a Wooden Implement Presented to the Academy [p. 536-536]
	On a MS. in the British Museum, Containing a Notice of an Ancient Building Pulled down at Raphoe [p. 536-536]
	On an Ancient Piece of Sculpture Representing the Crucifixion, Presented to the Museum [pp. 536-537]
	On a New Application of Thermometrical Observations for the Determination of Local Climates [pp. 537-541]
	On Gauche Polygons in Central Surfaces of the Second Order [pp. 541-557]

	May 27th, 1850
	On Two Irish MSS., the Property of the Royal Burgundian Library at Brussels, Lent to the Academy [pp. 557-564]

	June 10th, 1850
	On the MS. Called the Macariæ Excidium, Presented to the Academy by the Late Professor Mac Cullagh [p. 565-565]
	A Letter on Presenting Some Antiquities to the Academy [pp. 565-566]
	On a New Anemometer [pp. 566-572]
	On the Cross of Cong [pp. 572-585]

	June 24th, 1850
	On a Sikh MS. Presented to the Academy [p. 586-586]
	On the Want of a Cheap Method for Protecting Property in Inventions [pp. 586-587]
	On a Proposal Made in 1617 to Apply Magnetism as a Means for Communicating Intelligence [pp. 587-594]

	Appendix
	Appendix No. I: Meteorological Journal, from 1st January, 1847, to 31st Decembeer, 1847 [pp. i-vi]
	Appendix No. II: Accounts of the Royal Irish Academy, for Audit, from 1st April, 1847, to 31st March, 1848 [pp. vii-xx]
	Appendix No. III: Meteorological Journal, from 1st January, 1847, and Ending 31st December, 1848 [pp. xxi-xxvi]
	Appendix No. IV: Catalogue of Tradesmen's Tokens [pp. xxvii-liv]
	Appendix No. V: Accounts of the Royal Irish Academy, for Audit, from 1st April, 1848, to 31st March, 1849 [pp. lv-lxvii]
	Appendix No. VI: Daily Observations of the Weather, and on the Rise and Fall of the Shannon, during the Years 1846, 1847, 1848; Made at Athlone [pp. lxix-lxxiv]
	Appendix No. VII: Meteorological Journal, from 1st January, 1849, to 31st December, 1849 [pp. lxxv-lxxx]
	Appendix No. VIII: Biographical Account of the Late Richard Kirwan, Esq. [pp. lxxxi-cxviii]
	Appendix No. IX: Account of the Royal Irish Academy, for Audit, from 1st April, 1849, to 31st March, 1850 [pp. cxix-cxxix, cxxxi-clii, i-xxii]




